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ABSTRACT 

tU .. , r .i pass/ fail were obtained frsm 1o3 subjects per- 

.. M , "f’har. it 'r tiiK. The \*sie task comprised a random five digit 

r.ur.t°r ;.ri "fi v ii splayed ti the .ubjeet at the start of each trial, and 
► snrd -r wM v n subject was to enter the number as fast as he 

“"ni'a-'U-ately do so after t.ie display was extinguished. Some tests were 
..... wX -, t v e nation of a secondary task which required the subject to 
resp n! to a Hsplayed light appearing at a randem time. 

'•!at •h»l calrs f suejeots wer- selected from the group to analyze the 
rffrtS face, sex, intelligence, prior keyboard skill, and drinking habits . 
’v 0 „, - r r.j effect due to age or drinking habits. Differences 

itTr* were; average Aft subjects faster than low Ift fleets by 

• t * , -I sec; sutjects with prior keyboard skill faster bj 0.4 to O.j sec; 
anl lemaie subjects faster ty o... to 0.7 sec. These effects were generally 
ej sitive tj the presence of the secondary task, 

TASK 

the iri Hiat- n f the task, a random five digit number war displayed 
t i- u-bj^’t for cec. After the light was extinguished the subject was 
. , ., r .ter the r. unoer on an adling-machlne.llke keyboard. Me was instructed 
„ rt » r .vjr.t or as rapiily as he could without making an error. 

To - fast: was i .-ie with and without a divided attention task (DAT). For 
the lOYi ight cane on at a random time within a window of 1.0 to 4.0 sec 
after th- ft-/-.- llwit number was extinguished. The subject then had 3-0 sec 
* -rt ir.-^-iuh the DAT light dv p renting a foot pedal. 

j. r the foil wing data were recorded: 

Primary reaction time — time to enter five digit nuirbar 

reaction time — time to respond to DAT if present 

failures were due to entering the wrong number, 

t ‘or.plcUng th* 1 DAT ir. time, or jtarting to enter the number 


• r*,. :\or.^ar~h Engineer. 
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Subject, ware recruited at office, of the Californi. Motor Vehicle 
Department and Human Resource. Development. Each .object who we* accepted 
wa. given a drinking-profile te.t (b*..d on NIMH-HEW .tudie.) and a .hort 
iq te.t. They were then briefed on the purpo.e of the experiment and the 
detail, of the ta.K. They were then given approximately '7 trial, on the 
task without the DAT. The flr.t r, trial, were excluded from the .ub.e- 
quent data analyst.. They were then briefed on th. operation of the DAT 
and given another O trial, on the ta.k with the DAT. The flr.t -0 trial, 
of thl. second set were also excluded from the data analysis. 

GROUP COMPARISONS 

This section describe, the analy.l. of the differences emong various 
subsets of the subject population. The analy.ls was specifically done to 
determine If there are any systematic effect, of difference, in subject 
intelligence, keyboard .kill, .ex, drinking habit., and age. For each of 
the five .-empariso: a, matched pair, of subject, were .elected For examine, 
in the comparison of average and low IQ subjects the low IQ .ubjeet. were 
Isolated first, a. this was the .mailer subset of the population. We then 
attempted to match each low IQ subject with an average IQ subject. The 
matching was done on the basis of th. other four factor., keyboard 

.kill, .ex, drinking habit., and age. Lew IQ .ubjeet. which could not be 
matched on the other four factor, were dropped from the comparison. Thu* 
for each comparison we had matched pair, of subjects, where the matching 
wa. done over four factor, and the effect, of the fifth were then te.ted. 

In each group comparison several parameter, were analyzed. These 
included mean reaction time, and standard deviation, for th. group. Here 
we considered the primary reaction time with and without the DAT and al.o 
the DAT reaction time. In addition to the mean and standard deviation, a 
Histogram of the group reaction time wa. obtained. Example, of these 
histogram* are shown in Fig. 1 • 

While the group hlstogra;.. are intere.tlng ns an indication of popula- 
tion characteristics, they are not too informative about the population 
members. The problem is whether the eroup di.tribution i. due to the 
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a) Average IQ Subjects 
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b) Low IQ Subjects 
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simulation of the subjects with different mean tinea and fairly narrow 
distributions or if all subjects have the sane reaction time characteristics . 
Therefore, we also examined each subject's mean and standard deviation of 
the primary reaction time with the DAT. These rill be shown later in 
cumulative histograms . The differences between groups were subjected to 
the Kolmogorov- Smirnov test for statistical ?igaificance* # 

Comparisons were also made on the bads of the pass percentage for 
each subject within the f *oup. It should be recalled that the tests were 
conducted without any primary task time lim..ta,, «nd so the pass percentage 
is very neaily the probability of the subject's keying in the proper number. 
The pass percentage for each subject within a group was computed and a 
histogram was made for all the subjects within the group, see Pig. 2 for 
an example. Differences between the histograms were checked for statistical 
significance using the Kolmogorov- Smirnov test. 

The results of the group comparisons are summarized in Table 1. The 
five comparisons have been arranged in order of the practical significance 
in group differences, the most significant listed first. In examining the 
data presented in Table 1 one must be careful about comparisons of the 
same subgroup with and without the DAT. Since the subjects were first 
tested without the DAT, the effects of the DAT are confounded with learning 
effects. This is obvious when one looks at the mean primary response 
times and notes that the times always decrease with the addition of the DAT. 
From this it appears that the learning effects on response time are stronger 
than the DAT effects, that is, the learning reduces the response time more 
than the DAT increases it. 

In the first group comparison, we see that the average IQ, subjects are 
considerably faster on the primary task than the low IQ subjects. The 
difference is about 0.5 to 0.6 sec. This is also indicated in Fig. 3 Which 
in a cumulative histogram for the mean primary response times. In Pig. 3 
we see a fairly constant time shift across all the subjects. The difference 
i 3 not, however, statistically significant, at least at the 5$ level, because 
of the relatively small number of subjects, i.e., 10 in each subgroup. 

Table 1 also shows a considerable difference in pass percentage, with the 

•Siegel, Sidney, Nonparametric Statistics, McGraw-Hill, Hew York, 1956 . 
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average IQ subjects doing better. Note particularly that the difference 
is increased with the addition of the DAT (i.e., 92-85 < 95-83). In fact, 
with the DAT this difference In pass percentage becomes significant at the 
1$ level. Again, it is not certain whether this effect is due to the DAT 
o_- learning. However, it is irteresting to note that going from the task 
without the DAT to that with the DAT, the average IQ cubjecta got better 
and the low IQ subjects got worse. This data trend could either be due to 
the average IQ subjects learning much more rapidly than the low IQ subjects, 
or because the low IQ subjects are much more adversely affected by the DAT 
than the average IQ subjects. In either event, it appears that intelligence 
has a very significant effect on performance, at least for the level of 
training employed here. If we look at only the data with the DAT we would 
conclude that the difference is significant f r subjects who have had on 
the order of 75 practice trials. 

In the second group comparison, the effects of keyboard skill are examined. 
The data shown in Table 1 indicate that skilled subjects are faster on the 
primary task by OA to 0.5 sec. This large difference is statistically 
significant at the 5% level. Fig. h shows a fairly even shift in response 
time between the skilled and nonski Ued subjects. It is interesting to 
note in Fig. k that the skilled aubj ?cts are a more homogenous group, that 
is, the cumulative histogram is more nearly a vertical line. On the other 
hand. * me of the nooskilled subjects are also quite fast, but there is 
more variation within the group. On the basis of pass percentage, we see 
that there is a fairly small difference between the subgroups with the 
skilled being slightly better. Also note that the difference Is diminished 
with the DAT. This might also be attributed to learning effects in that 
the nooskilled subjects may become as good as the skilled ones with suffi- 
cient practice. This theory seems to be supported by the pass percentage 
data but is not supported by the primary response time data. However, the 
difference in this case is only about 75 practice runs. We would conclude, 
therefore, that prior keyboard skill does have a significant effect at the 
training level of our subjects. Whether or not this difference would 
diminish or be el imi rated with additional training is an unanswered question. 

In the third group comparison we find that male- female differences are 
◦f marginal practical significances, the main difference being the female 



Figure U. Qroup Comparison, Keyboard Skill 



subjects are faster on the priuiary task by 1 /U to l/3 of & second on the 
average. A more detailed view of this difference is shown in Fig. 5 . 

Here we see no differences at the extremes, that is, for the fastest and 
slowest response times, but for the medium subjects the females are faster 
than the males. 

the effects of drinking habits are seen in Table 1 to be quite small. 

The nonheavy drinkers are slightly faster on the primary task and have a 
slightly higher pass percentage. Fig. 6 shows that the difference in 
primary reaction time is not uniform but occurs only for the faster subjects. 
When we consider reaction times of more than 5 sec. Fig. 6 shows no differ- 
ence at all between the heavy and nonheavy drinkers. 

The results of the fifth group comparison were somewhat surprising. 

It showtd a negligible effect of age. Young subjects were slightly faster 
>n the i rimary task — on the order of 0.2 sec — but had a slightly lower 
pass percentage. Fig. 7 shows very similar distributions of primary reaction 

times . 

There was some question as to whether this unexpected result was due 
t the fact that the ylu group wasn't old enough. Of the 28 ’’old** subjects 
nly Q vere over 50 and 1 was over 60. To further explore the effects of 
age, ve took each matched pair of subjects in the age comparison and sub- 
tracted their mean response times on the primary task. This was then 
plotted against the age of the older subject and is shown in Fig. 8. These 
data arf very scattered and no trend with age is obvious. Clearly, within 
the test conditions of this experiment the effects of age are of no practical 
significance, at least up to roughly 60 . 



Figure 5. Group Comparison, Sex 
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Figure 5. GJ-oup O-parlscn, Driving Habits 
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EYE AND HEAD INTERACTION IN VISUAL SEARCH 
♦Peter Delp, Gordon Robinson, and John Ringenbach 


ABSTRACT 


A laboratory experiment provided quantitative data 
on transient responses of the eye and head to targets of 
unknown location and varying complexity. The objective 
was to provide correlative data for road test • easurements 
of the visual search dynamics of vehicle drivers. 

The location of the targets ranged from an initial 
straight forward fixation point to from 20 to 100 degrees 
to the right in horizontal plane onl^*. Target complexity 
was varied from a four choice discrimination task to an 
eight choice task. A corneal -scleral boundary contrast 
technique was used to measure eye position relative to 
head, and the head position relative to the initial fixation 
point was measured by electro-mechanical means. Ten 
student subjects were employed. 

Th^ effect on the transients of alcohol was also 
measured. 
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